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| FOREWORD — 

In 1946 the Mining Brant of the Biread of Mines, neuen ite fied; 
offices, and engineers renewed the series of information circulars on 
various phases of mining and milling methods and costs. During the war, 
emphasis was placed on other investigative eae P eel the result that 
this series ‘was largely discontinued. ee We 


The primary purpose: of these iiPsmestion sieeuiars is to dgseminate 7 
technologic data pertinent to mining and milling operations. for the benefit 
of the entire mineral industry. ; 


LOWELL B. MOON, 
Chief, Mining Branch. 
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< INTRODUCTION... 


This paper describes the methods and.costs of sinking a 23-compartment 
shaft at the Hope mine, Clark Fork, Idaho. The Hope mine is owned by the 
Hope Silver-Lead mene e 2: Inc. Albert E,. Wash, . of. vate Fork,. da, president 
and manager. : eee i | TA AGIA Sulenker 404k: 


_ ACKNOWLEDGMENTS | es = 

The writer is indebted to Albert E. Nash, Manager, and Mre. Mary Nash, 
secretary-treasurer,. for their ¢aoperation in. assembling these data and nies 
for their kind permission to publish. then, Elvier T, Shields, : shaft foreman , 


furnished detailed information on all phases of the work. under his super- ‘ 
vision. 


PURPOSE OF SHAFT 


The principal mines, vein structures, .and faults found in the Clark 
Fork district are described in a recent report ile S. H. Lorain. 
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Vedded, calcareous shales, “quartz ites, and argillites. These saat in the 
vicinity of the mine r. strike. N. ee E.. and Aip_ 13 southeast... 


Excopting a fow foot: of ‘overbunden: at: tho sureice ’ ‘the: shaft is en-— 
tirely in the mone aee oem. The rock is of med um- hardness poeneurs 


3/ Lorain, S. H., Clark Fork Tead-Zine District, "honner county: Tiaho? 


Bureau of Mines Ropt. of Investigations 3992, 1946, 10 pp. 
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55 ft. HEAD FRAME 


9Off. RAISE 


750 ft. SHAFT 


300 to 400’ depth 
Glacial Debris 
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TWO VIEWS OF HEAD FRAME 


Shoft sunk in the Wallace 


shale formation for entire distance. 


NOTE: 


Figure |. - Hope shaft and head frame. 
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According to E. T. Shields, foreman, three small vein structures were cut in 
the shaft at depths of 20 feet, 280 feet, and 420 feet. The first and second 
veins consisted of altered, broken zones, about 3 feet in width. The third 
vein was 4 feet wide and contained a prominent 4-inch seam of "high grade" 
lead-silver ore. All three veins dip parallel to the bedding planes. 


The shaft was so located ‘as to intersect a fault known as the "Dike" 
fault at a depth of approximately 700 feet. The fault was actually encoun- 
tered in the shaft at a depth of 680 feet; it passed out of the southwest 
will at a depth of 700 feet. ‘The "Dike" fault is a strong premineral or 
intermineral fault which passes through the Hope mine workings southeast 
of the shaft and intersects the Pearl vein northwest of the shaft. It strikes 
N. 4O° W. and dips’ 60° southwest. | | 


The development plan now in progress is to drift nereiwese along the 
hanging wall of the Dike fault on the 700 drift level off the shaft. This 
crift will crosscut the Pearl vein epproximately 1,100 feet from the shaft. 


The shaft-sinking operations were handicapped by a heavy flow of meteoric 
water, The only individually strong watercourses encountered were the three 
srall vein structures previously mentioned. “Most of the water seeped in along 
‘he innumerable joints » cracks, and. bedding planes of the porous shale country 
rock. Facile movement of the subsurface water through the shale is demon- 
strated by the fact that the water level in the Hope mine was lowered uni- 
Tormy as the shaft was deopened, oven though the mine workings and sheft 
ere separated ‘by. almost ‘a thousand feot of the shale formation. ae 
cuerations are discussed later in this report. 


ge ee FOR SHAFT. SINKING 


The shaft was located ata . point. midway between the two. target areas; 
tnat is, the Hope-mine doep- level exploration work to the southeast and the 
Pearl-vein structure to the northwest. Knowledge of the character of the | 
shale formation was gained by” exporience during work in the Hope mine and 
ty Bureau of Mines diamond drilling. 7 


The Pearl-vein targot area lics beneath valley. alluvium known to be 
over LOO fect thick. A shaft site was, therefore, selected where bedrock 
¥2S§ exposed on the hillside adjacent to the valley fill (fig. 1). To-further 
letermine the nature of the bedrock in this locality, a 6-.b6 8-foot adit 
wos driven into the hillside. just above. the valley fill.. About 130. feet 
irom the portal a two-compartment raise was driyen to tho surfece, a distance 
of 90 feet. Each compartment was 5 by 5 feet in the clear. When-the raise 
ve through, the surface was cleared ond leveled for the erection of tho 
novd frame. Surface leveling was accomplished with the aid of an air tugzer 
roist end screper. A five-man crew completed the cloaring and leveling in 
5 woeks, — Ps = a“ 

The wooden head frame of the Hope shaft is 55 feet high and has four 
‘ront posts. The timber is oll fir, 10 by 10 inches in cross section, with 
‘he exception of the ‘two 12- ‘by. a inch. cirders supporting the sheavewheel. 
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The. timbers are braced with steel tie rods 5/8 inch to 13 inches in @a- 
meter. With few modifications, the head--frame design is similar to, and 
patterned aaa -‘@ design shown in figure 13 in Bureau of Mines Information 
Circular 6943 4/ Figure 1 shows two views of the Hope-shaft head frame. 

A 20-ton ore bin is built into the head frame. 


The head frame is anchored to concrete footings. Three footings are 
on the uphill side, one footing for each post. These three footings are 
doweled into bedrock by means of short pieces of drill steel. The uphill 
footings are 3 feet square on the bottom, 3 feet deep, and taper to 16- 
inch width at the top. Only two footings are on the downhill side, one 
for the two front posts and one for the rear post. These footings are 6 
feet deep on a 6- by 4-foot base, and taper to a 16- inch width at the top. 
They rest on a herd clay forma veor: 

The concrete for the fcetinas was mixed by hand. The sand came from a 
pit 4 miles away. A company-owned truck hauled the sand to the shaft side. 


The preparation of the shaft ‘gite, with the erection of the head frame 
and the ingtallation of. the hoist, required 80 days time for a five-man 
crew. Of this time, 21 ‘days ' ‘were spent in clearing and. ee FOOuINES 
Actual erection of the head frome vOCK ‘20 Saye : 
The shaft rock is dumped into a 30- ton Din built into the Head: frame. 
The rock is removed from the bin “through « wood chute londing into a 16-cubic- 
foot mine car; it is then. pane aimee a feet to tho dump. 


The sinking bucket is dumped in iis usual way > by hoisting it just above 
a vertical, bottom-hinged door on one side of the hoisting compartment. A 
6-foot air cylinder, ‘controlled from ‘the hoist room, pushes the door to an 
inclined position across the sheft.: The bucket is then lowered’ onto the door 
and allowed to slide down until the heavy steel ball suspended from the free 
ond of a short chain attached to the bottom of the bucket is ergaged by a 
"wishbone": or V-shaped iron clamp fixed on the top of the door. Slacking 
off on the load causes the top of the bucket to assume a lower position on. 
the incline than the bottom, thereby dumpsne the rock. _ 


The oir cylinder for the trap door was mas at the mine from a 6-foot 
length of 3-inch pipe. The piston rod is a l-inch round stecl rod on which 


is bolted a simple washer head sealed with leather packing, It required 10 
seconds to open the door, dump the bucket, end close the door again. 


SURFACE PLANT 
A timber framing shed and change room, a repair shop and compressor 


room, and a hoist house comprise the three surface buildings at the shaft 
Bite. 


Ly, aie W. W., Postar oF Small Wooden oad’ frames, Bureau oF Mines 


Information Circular 6943, 1937, 37 pp, 
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from old “tugger’ hoist) 


AIR MOTOR 


e. 


AIR LINE 


PIPE THREADER RIGIDLY MOUNTED IN BOX 


Digitized by Gor gle 


- Home-made device for threading or cutting pipe or rods. 


Figure 2. 
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Timber aoemne Shed 


The timber-freming shed contoing cn air tugger hoist for pulling 16- 
foot lengths ‘of 10- by 10-inch or :8- by.10-inch timber into € swinging 
cut-off saw. ‘After ‘the timber is sawed. ‘to desired lengths, it is sent to 
the framer where oll framing and sawing of. tenons and daps are done with © 
& power sew used in conjunction with a capronter's slick (¢hisel). A 3/4- 
inch @lectric :drill:.is used to drill. the holes for hanging rods and for 
countersinking .bolt -holes:.on,:the guides. _ A. smaller specially designed” 
cut-off saw is used to cut wedges from 2- by 4- inch’ lumber. : 


It may be woll to. point out here that. accurate timber framing is of 
the utmost importance: in securing. good shaft. alinement. Much time can be . 
scved in timboring,’ Léveling,: squaring, and plumbing the shaft if the timbers — 
are accurately fremed. That good alinement has been accompli shed’ in the 
HOLS shaft will be: appareny when. euahts ope methods: are disciissed later 
in this: paper. . : - : | 


eis ete £ t 
« * . 


Vee 


SeaceieNli all the ae Porth Hope shaft were framed by one main. oo i en 
required 8 mari-hours ‘to cut end frame one set. Of. two wall plates , two end | 
plates, two dividers. and eight. POs Des ke | 


compresscr Room | See * 
The comiressor room eonbatne a bie: ~stago, " yater=Cooled Wor thington 

compressor having-a rated capacity at sea level of 560 cubic foet of free 
air. It is powered.by a 100-horsepower.,, 4uo- volt, General Electric induc- 
ticn motor. For a stand«by;,. there is a Chicago-Pneumatic conpressor, having 
2 sea-level capacity of 180 cubic feet of free air. It is powored by a 30- 
“crsepower Westinghouse motor. The:air receiver is 6 feet in diameter and 
l4 feet long. The air Pesce in the receiver ig maintained at 100 pounds 
per square ono . SP as 7 


The shop ee seergace AL ho nd-made, woll- designed, oil furnace 
ahaa for hecting and ‘tempering drill stoel: 3.2180 a Gardner-Denver bit 
su-rpener and an eir-operated forge. . The shop is” equipped for repairing 


mctors, PURPB , air drilis, otc. An Ea! son cap-lamp chargeor sect is in the 
Shey. ae | a oe ah 


Of special ieoneen a} ch etemnae ‘contrivance for threading and cutting 
Anging rods or ‘pipe. . This. consists, of, a geored-down | cir-tuggor motor having 
2 chuck attached .to grip: ‘either oa pipo. or come hanging rod. The threud dies or 
tipe cutter tools cre rigidly mounted :in-7 box built on, and ‘supported by. 

2 emnll car. Tho car travels on a 12-inch gage track so that it my be 

awed to escort the die or cutter .te eny. specified distance from the tugger. 
Wen the tugger motor is started, the pipe or rod in the chuck’ ig- rotated and 
either threaded or cut as desired (fig. 2). This contrivance is reported to 
Cut 100 @-inch pipe casings an hour. 
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Hoist House. i 


The hoist house is situated so that ‘the hoist drum is 55 feet from the 
shaft, center to center. The hoist is powered by a 60-horsepower General. 
Bisctric alternating-current motor and. equipped with a friction clutch and 
wooden brake blocks. It has a 30- by 2h-inch single drum holding 1,000 
feet of 3/4-inch wire rope. The average rope speed is 240 feet per minute. 
This hoist was worn out during the latter stages of the sinking operations 
and will be replaced by a new, modern hoist as soon as the electrical 
equipment becomes available. 


The new hoist, manufactured by the Coeur d'Alene Hardware Co., has a 
6-ton gross load capacity, including cable, skip, and load. It has a 30- 
by 36-inch single cylindrical drum holding 3,600 feet of l-inch wire ‘rope. 
It is powered by a 200-horsepower direct-current General Electric synchronous 
motor equipped with dynamic braking. A Lilly hoist motor-control system — 
provides push-button control at five different rope speeds. ‘The maximum 
rope speed is 500 feet per minute. A motor-generator set will convert a 
2,300-volt alternating current to 275-volt direct current for use by the 
new hoist motor. A direct-current hoist motor and control system has been 
found to be simpler, more efficient, and more responsive to duty than an 
alternating-current hoist motor- control gSVe Hem: 

The power substation now transom the (ncouins 13,000-volt current 
to a 440-volt circuit for use in the present hoist, compressor, and shaft 
motor pumps. In the shop a small transformer reduces 440 volts to 110 for 
the hoist signals, lighting, and electric blasting circuits. ' The new hoist 
will require some modifications in the power transforming system. | 


SHAFT SINKING 


Actual shaft sinking was begun in February 1945 and completed in July 
1946. During this period, 750 feet of shaft was completed below the main 
drift and three sumps, each 50 feet long, were excavated at various level-. 
Including the 90-foot raise driven from the main drift prior to shaft sink- 
ing, the total depth of the Hope shaft. is now 840 feet. 


The excavated rock section averaged 17 by 7 feet. The ground did not 
overbreak. The shaft timbers were framed to provide two hoisting compart- 
ments, 5 by 5 feet in the clear, and one manway compartment 5 by 2.5 feet 
in the clear. Only one hoisting compartment was used while sinking. The 
manway compartment contains a l-inch water line, 2-inch air line, 4-inch 
pump discharge line, and 10-inch vent pipe. 


. The following table gives details and dimensions of the shaft timbering: 


1913 2.6. 


Google 


Digitized by Coc gle 


2 N 
- 
uw 

ec 

- 

}|| Re 
-_ ” 

= 

Ww 

= 


é : 
a ~|e| | 21% 
- -" Zz Sic 
E\é §\ 33 Ae 


Original from 
THE OHIO STATE UNIVERSITY 


Figure 3. - Details of Hope shaft timbering. 
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2° PIPE CASING 
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Figure 4. = Details of the Hope shaft round. 
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List of timbering materials | 


4 
x 
ee eee x & 
Dividers ..... -:.. O's 20°" x. 5*2" 
Lagging ..... 35 2" x» 12" x 5'0" 
3: 14 eh Rt Ss BNO” 
See ee _ x = 


BOUOL sc ccces. 


Hanging ‘rods.. 
ag screws. .; : 


The framing, vhich is more or: on wisilaar’ for shaft sets, ts" shown in 
figure 3. Timbering was done as soon as possible after blasting and before 
mucking started. _This.cycle was necessary to provide time for ‘pumping out 
the water accumulated’ while “the pumps ‘were idle during the blasting period. 
The Coeur d'Alene method oF ' ‘lagging’ between the timbers by méans of: cleats 
was used. - Approximately 20 ‘shaft sets, or 100 feet of timbering, were icin alta 
at a time. Two mon lagged and cleated five sets in 8 hours «. 


Bearing sets wore installed at intervals of 100 feet. The ici: wets 
are 10- by 10-inch timbers hitched .in each wall of the shaft in such a posi- 
tion as to directly underlie and support the two end plates. Short posts 
are then used under the bearing: timbers atthe. four corners. To prevent the 
posts from being squeezed. inward, a 22-inch: lagging,. rae Long; baad a 

- to the Boren of each bearing timber adhe he post 


CYCLE OF OPERATIONS etait al aa 3 


© Detling Cp Ey ay: an 


Figure. he shows. ‘the’ standard :shaft. round adopted. This was pagek to be 


the most efficient round: for’ breaking: the:. ground. Many ‘other types of rounds 


and methods of . blasting were eraras 4 Arhanes and discarded: in the Serie 
experimental stages.” re 


. 
« 


‘The shaft round consisted of 36 holes, ove a peititaydi Cciwtebiie 
of 9 vows of 4 holes each. -The hidlés were all § feet deep, except for the 
"cut moles | which were 8 feet: An qverade round, pulled y, feet. - 


ye shes 


~, 


All the holes wére weaveak. plidn an Ingersglickand, TA-55° en 
using a 2-3/8-inch-gage starter bit. The holes were drilled to‘a depth of 
6 to 12- inches with this machine; and then a short piecé of 2-ineh casing, 
‘10 to 16 inches long; was inserted in: the: hole: to keep, out. the dirt and 
water, The next. steel used had a bit: gage of, 1- 7/8. inchés.' ‘The remainder 
of each hole was drilled with a hand-held, DA-30: Ingersoll-Rand combination 
sinker and. drifter drill. One jackKammer was, hi for starting + the ited. 
but two sinkers were used for: ‘drilling the round.. Se 
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Standard, “L-ineh, hexagonel; hollow drill steel with: “conventional, 

forged crossbit. was: eed, .Two.. foot changes © of drill steel were used-wi th 

bit gauges and lengths as follows: “a be a 


2 em me oe 


Changes | Drilled Tengen. Gage, inches ~ Drill used. si 
Starters 0 to 6" - 12" | nog, ne 7 - 59 jackhammer 
eds 6"-12" s 2 | feet 4-7/8. - | DA-30 sinker. 

3ds | 2' to kt ws 163 /h Do. 

hths 22.4! to 6! - 96 /Bo Do. 

5ths  §  6' ‘to Bt 1-1/2 Do. 


The seepeett average. time for drilling a poise ad 20 man-haurs «. About 
230 feet of hole were drilled per round. An average of 50 pieces of drill 
steel was necessary to comple té sath round. ' Wear and tear of drill oe 
were not excessive. ac Se ee are ile Aiea? ea ain yee 

Water -was aaa for: aritling: “the - getee manifold fad two. ‘connect iona 
for the water “hose. Afr pressure at the machines was ‘about 90 pounda. The. 
air manifold ‘had connections for two machine hoses, ons pump hose, and one 


blow pipe . Three line oilers were used, ‘two Por the machines and one for 
the pump. _ | 
oe ‘Blasting a Se oe ; 


at 


‘Several kinds ‘of ‘sauder were tésted Wetere’ ite was eee denshe 
strated that 40-percent special gélatin dynamite gave the best-results. 
Twelve to fourteen delay speeds of Atlas electric.detonator caps. were :used 
in blasting the V-type cut round. Cap insulators were employed to keep out 
the water and help prevent misfires. “Each héle'was cased with 10- to 16- 
inch lengths of 2-inch pipe. These casings were blasted with the round 


because it took too much time to pull: them. About 50 percent were recovered. 


Eight sticks of powder: were used -in’ each’ square-up. hole and 10 sticks 
in each cut hole. ‘The primer’ was © “the: second cartridge loaded in the hole.. 
Little difficuity was experienced with misfires, notwithstanding. the fact . 
that the water made blasting conditions far from ideal. Three rounds were, 
lost because of poor core: 

‘tHe 12-foot waterproof leada: of. the No. 6 Blectric caps were ‘aired in 
a parallel-series system.’ The four holés across the short dimension of the 
shaft were wired in series (nine series in all). The series were wired in 
parallel between two baré wires: strong oni ‘wooden stakes, 3 feet oS Erne 
each side of ine shaft. ~ 

The semen blasting ince in the shaft earried: 410. worta: over 
rubber-covered, heavy copper leads (No. 10° wire). ° A conventional blasting 
switch was in the portai of. the. adit.. -It was kept: locked at all times, 
except when the rounds were blasted dy: the jigger' boss. <A No. 20-gage wire 
connected the permanent circuit to the two bare wires stretched across each 
Side of the shaft. 
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Approximately 24 man-hours were required for loading and blasting a 
round. . After the. round, wos. blasted, 1. hour was required to blow out the. 
cowder gases. For. this purpose ; a 10-horsepower. electric blower. fan was 
installed at the. portal,.of. the. ies. The fresh air was- blown rhe & 
LOo-inch vent line supported in the manway compartmont of the shaft. 


# 2-ton blasting set, or steel, "battleship",, protected | the shaft tim- 
cers during blasting. The "battleship" was made of $-. by. 10-inch steel 
clates conforming in plan to the exact size of ‘the shaft timbers; it was 
reinforced. with a 3-inch angle iron welded.along the bottom. The blasting 
set was held: tightly against tho. bottom. shaft. set by four bolts passing. 
through the hanging rod holes. | 


The blasting set was used also to- ‘support a suspended staging when tim- 
be ring was. done.. When; used. for this it wag decked with. Lagging. and suspended 
6 feet below the last. ‘get. by. six. cables . each 13 feet long. These. cables 


wOrG. peek around the = Date and well pistes of. the soecond- lowest shaft... 


ea ioe ee a ©: “ 
es buiek oF hse « mee aa “L 4%& Dy Sale re eee 
ee 
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Two. Beparaie) cable slings’ were cused for ‘lowering the. blasting eS _ One, ‘ 
cf these slings : ‘could. be. attached to the bottom of _the buckat. on the main “as 
“eist; the other to .a. cable from a single drum ‘air tugger. hoist ‘in, “the manway. 
compartment about 50 to 100 féet above the bottom ofthe, shaft. The blasting 
set was lowered until the six hooked cables assumed the full suspended weight 
-f the blasting get at the correct distance below the. last set, that is, 6 
oe . The two. glings. were. ‘then removed , leaving ‘the hoists free to be Bee 

or lover ing Aambere and for: ~—re with the Samer ing operation. . 
onde Pimbertng - be | : AGS 
| The ‘sinking pump was uliea bofore ‘ach blast.” During the 1 hour allowed 
or clearing gases, the. water. would rise to 3 or more. feet above the muck pile. 
. 1t was. necessary to timber: immediately. oftor blasting. _ During this time 
“he pump removed the water. 


The bottom-of the shaft.was never less than, 200:feet below the timber. 
‘fter the staging had been lowered. end. arranged. a8. ‘explained above the fol-: ;: 
cowing operations ensued: The two wall plates were hung on the 5/8-inch 
~onging reds, end plates were then doweled into position, the dividers were 
dropped into place, posts set upright, the hanging rode tightened, and the 
sct securely. blocked into cerrect alinement whith 10- by 10-inch blocking 
“nd sawed wodags. . Hond-made ratchet wrenches were used for tightening the 
ee rods. : Each ratchot WOs. made from a. discarded pee tiommer aver and 

car from an old air. Meser woe oas | 

Four . pla dine wero ‘waed ‘for plumbing pe squaring the pate. one Line 
at each corner. The lines were hung l‘inch from the timbers on ‘each side. 

The plumb-line reels were moved, from bearing set. to bearing set at intervals. 
*f 100 feet... If necessary,..the bearing Sets. were squered and leveled before » 
the reels were moved.,,From a depth of. 300- feot te the bottom of: the shaft 

the timber never. had, to bo. releveled... . This. accuracy. wos attained. by constant. 
Sapervision of..the; framing and blocking of: the timber sots. | 


1913 29 = 


Google 


Ba 7426 


The shaft was Lined with 2-inch panaonwid th fir legging, 5 feet long, 
placed between 2- by 3-inch.- by 5- foot cleats noiled to the wall and end 
plates of each set. Generally, about 100 feet of shaft timber, or 20 sets, 
were ined at a time. 


The time required to put in one set averaged 20 man-hours. This did 
not include 3- 1/3 man-hours required for Lining eech set. | 


The timber is not treated. | The snaft. is so wet that the timber should, 
it is believed, withstand decay indefinitely or for the life of the mine. 


Mucking 


It was first planned to scrape up the broken rock with the hoisting 
bucket. For this reason, all hoisting was done in the end hoisting compart- 
ment. The idea was to blast the rock into a pile at the hoisting compartment 
end of the shaft where a large part of the rock could be loaded by dragging 
the empty bucket against the pile.. This plan proved, however, to be im- 
practicable because. the thin-bedded rock tended to break into flat slabs 
which stood on end. As a result, all mucking was done by hand. The hand-— 
mucking operations could have. Beet better served if the hoisting had been 
done in the middle compartment. : 


Sinking piekots of 12-cubic-feet capacity were used. One bucket was 
loaded at the bottom while the other was being hoisted and dumped. It re- 
quired about 9 minutes per average round trip to hoist, dump, and return 
the bucket. The buckets were coupled to the chains by” patented Coeur d'Alene 
Hardware Co. hooks, which can be removed from the bail only when the cable 
‘is slacked. ‘The buckets are suspended on. two chains, 12 feet long, from a 
conventional sinking cross head equipped with 9-ton safety dogs. The safety 
dogs are standard saw-toothed eccentrics held away from the guides by a 
heavy spring suitably controlled and stressed by the tension in the hoisting 
cable. 


. An average of 50 man-houre was ‘required to muck out a 5- foot round . 
Ninety- five to 110 buckets were mucked per round. 


Pump ing 


‘Although no sinface arainace entered the. shaft, it soon became evident 
that there was a considerable flow of water in the fractures and bedding 
cracks of the formation. The pumping problem was small during the sinking 
of the first 100 feet, At this low head a No. 7 Chicago-Pneumatic sludge 
pump handled the small volume of water to good advantage. Below 100 feet 
it was necessary to use two Ingersoll-Rand No. 35, air-operated, sump pumps 
in series. These worked satisfactorily to a depth of 200 feet. At a depth 
of 235 feet, however, the system had to be modified. A sump was cut horizcn. 
tally at a depth of 235 fect in the shaft. This consisted of a 50-foot drif 
to the east, bulkheaded in the usual manner with a concrete dam. This dam 
was only partly successful in. holding back thp water. Some water seeped 
around the bulkhead through the rock and flowed back down the shaft. An 
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Ingersoll-Rand Motorpump, operated by a 15-horsepower 440-volt electric motor 
vo3 installed at. the.gump..: This. pumped the: water. ‘direetly!td the’ surface. 
“he two air-driven purtips” ‘at the bottom of the. shaft.pumped..to-the.-seump.--At- 
- depth of: 410 feet; another simp had to be:cut. A drift was, therefore, 
cGriven at this level 50 feet into the east wall of thé shaft, and two full 
rcinds were taken out of the bottom ofthe last 40-feet. This provided ao 
ees rock wall for a bulkhead. A MRVN- Ingersoll-Rand Motorpump speeial 
by e 40-horsepower 440-volt electric motor. wes, Anstalied at this second: my 
sump;- -1t- pat tively to the surface. + 2 ase 
m attempt was mace to use the i5- horsepower ‘Motorpump and ‘ari ‘gir-opers. 
=ted sump pump in series, but this was entirely unsuccessful. Tie surging, 
riuctuating discharge from the sump pump was nots zs) as a oee for’ the. ene 
“otorpump. | mae «: Pe eee a eee ssh 


It became evident that a surge tank was necessary betwoen the’ two" ‘pumps. 
“¢ equalize the load_on the Motorpump. A tank, 7 feet high and . by yi feet. 
‘n cross section, wag then.constructed of sheet aon reinforced ‘at the’ four. 
corners with 2-inch pipe, and provided with a bail... The: tank: was placed int... 
-he unused hoisting compartment and wos maintained at a, hetpht of ‘50° tO" 100’ 
“cet above the bottom of the shaft. The discharge ‘from the atr- -dxiven: pump. 
_ntered the bottom of the; tank. ‘through a suitable check; valve: ' Ths) ‘Motorpump 
weS Installed directly beneath the tank. A-B.& W. liquid-levet ‘controller | < 
wutematically started and aaa a Motorpunp. according ve ‘the: height. of 
the water ‘Level "in ttre tank. ne ae Bee atte 


oes 
: os + me ree mpenn we a . 
oo 8 ane 8 a Peer oes Oe Oe ee . a. 82 . A a : ; ‘y fo a 
wee - : : . 
wuts et Se owe Dae 


A arift sump was finally cut on the nO. Sen disa aieeai. This eliminated 
“ko uso of the surge tank. Tho present pumping system is ag follows: 


An air-driven, .pump. at the bottom of the shaft ‘pumps .to.. the 700-level 
sump. From thero a 40-Horsepower. Motorpump. lifts: the: water to the 410-level 
sump where another 4o- horsepower. Motorpump. lifte: the water to ‘the surface. 

“prroximately 10,000- eeu of water.are. ee ner. tee 


? 


_- 
a 


er # Be f 


<ecp-well pump. This pump will be, installed. in -the northwest ¢ompartment 

Bs the 700-foot level. It has o 55-foot shaft -oasing'and ‘an impeller bowl 

5 fect long. It is rated to pump 200 gallons per minute against, an 800-foot 
“cad. When thig. pump is. placed. in., oparption Et will ‘elimindte' the heceseity 
ap having ta operate. O. 100-horsepower st aeaslea over the weeltonds, for the .. 
scle purpose of C ccaaiasaas me a Pumps! oe : 


Regn vd 00ST OF STRING _ eee 
The Hope” ‘shaft wos ‘punt a8 ‘an independent cnenthiies separate from any 
“ssociated mining work, . The cost,‘ therefore, wis ‘higher ‘than it would other- 
oe have been. The eoste shown in table 1 aro direct sinking charges only. 
y do not include any large equipment items. 
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| TABLE 1. - Direct shaft-sinking costs, dollars per foot sunk } 
| , Drill re- | | | ‘ | 


| 
Labor | pairs, | | | 
| and steel, air, | eid | | Other, 
/super- | and water | IExplo- | ” sup-| 


lpr lines \Power |sives 
Drilling and blasting | 


Timbering .....:0+05. | 8.298] 800 | = | = 116.39( - | Joc 
Mocking: 635000408505 | 20.743; .166 § - |  - | - | - | 20.909 
Miscellaneous under- ‘ee ! | | | 

ground ..... re khokg! 6. te 4 >= |.» . - : 4.149 
HOiSting zo eiinias.s-qias | 12.229) .133 a oe - | - - | 12.362 
Decking and rock dis-| | | | | 

BOGE) Sei bake ees 13.559; - Lo i aed ee | - of} e.S8e 
Blacksmithing ....... | 8.034; = 1 = | .-.] + | -d: [esa 
Timber framing ...... ‘| 4,093! - - me - + ite | 4.093 
Superviston .<ec'sseces te 127) = ios | - - ‘ - | 14.127 
Office, taxes, insur- ; | | 

ance, hospital ....| 9.197! - fr - | = { = $+ est) OOaay 
PURGING idx wares 35.2% _ = 42,083 | - |1/ 493, - Py | 2.576 
Ventilation ., | ) : | ie. 


Miscellaneous 


The wage scale was as ieee 


Classification Rate per hour 


FOPEMAN cece seecretccecsocsepeceseees boas. 
~ hat taminey <.415% .ed<sa senses Cee ek 1,02 ; 
MGKOR 5. ova ds. sok Sagas vas wermer amare 1.02 
Blacksmith-mechanic ,. Pree ree 1.00 
OLSON, «a's do's 6s aie 85 SV Soe 50% 92 
DOMES is SS acia ates sage eS oo we 92 
Timber-framer re a ee eee Ree as 92 


The men worked 6 days a week, except when occasional emergencies re- 
quired work on the seventh day. Time and one-half was paid for all hours 
worked over 40 hours a week. The miners were paid either their regular wage, 
or at the rate of $35.00 per foot of shaft surk, whichever was larger. The 
bonus thus paid ranged from 27- to 2 cents per “hour higher than wages. The 
shaftmen bought their rubber work clothes at cost from the company. 


The costs in units of labor, powder, and supplies are given in table eis 
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TABLE 2. - Costs in units of labor, powder, and supplies 
(April, May, June, July, 1946 : 22h feet sunk) 


Underground Labor 
Drilling and blasting .......... 
TIMDEring® ..cccevecccevesacgucsene 
MUCkKING .iswe seis es~ees 
Miscellaneous .. 
Total shaft Crew ..cccccrevcceves 


e®eeeeaoreeoneeste ee 


eeeaseaeeenreeaenreeeoeeseeeesee eee eeev eee e @ 


e9e¢e340u12ee 


eeepe7 e2eee 8 


@ee@eevsv+7+78e¢ 8 @ 


Foot per 8-hour man-shift, shaft crew only ...... 


Surface crew 
Hoistmen 


eeeeeeoeenvnee7ege0ee7 4200202008080 8082808070870808068808 


Dumping and disposing of rock ...cersvcvcescvccccece 


Blacksmithing, steel sharpening, repairs, 


work @eeeteeeoe@oeenr7esveereeeseeenn*7 pv eeveevoeeevnegoevneev2802 080208080 


Timber framing Sees 

Supervision and office ...cwcceccvesecsces 
Total surface crew .. : 
Foot per 8-hour man-shift, surface .... 


-ctal crew - shaft and surface 
Man-hours per foot | 
Foot per 8-hour man-shift 


“sterials and supplies 


eeseeveoee@oe04070@e8Re8@044686 


eoenvnagpeen e 


eeeoeseeeoe*e7@eereeeereoeee7rveet © 0 @ @ 


electrical 


Man-hours per foot 


6.346 
6.346 
15.866 
3.173 
31.731 
2521 


Explosives, percent Spec. Gel. ..cccrcccpercncces 34.197 pounds 
Timber Board feet 
Shaft set (10- x 10-inch timber) ......,..... : 146 
Blocking and lagging ...,....-.- ee ee eee Je 
GUT OB) -e: <20 15.cwtsicace aaa 6 age la ie ger Sate Ge aw Re wes TY 
TOG) dactepesnsieaneecreaws ie warewens Liat pUcese ate eas eho 
Pride SUGOl:. dtusew ts eee kee e caw cele see etieaae stews es 0.6 pound 
TABLE 3. - Performance data 
ste worked in shaft (750 feet sunk) .....ccccceccecess 490 days 
average progress per 24-hour day ...... ee ree ei agoee oeee 1.53 feet 
Avance per round ....... ee ee cides dcheaeaws, Cele Leet 
(umber of rounds completed .... ccc seecccrcccccsercvens LOD 
Hverage rate of sinking per month ...........-eecee: .-e- 45.83 feet 
Trilling 
_ Number of holes per round ....... aide eebeane meemeeine iaxve: 3O 
Number of steels sharpened per round ........... egies: 0 
Total drilling per round ....cccpecccctecescconerear Of feet 
Drilling per foot of advance .....ceccqcocccccecevee 49.15 feet 
Average number of buckets hoisted per round ........ 92 
Average number of buckets hoisted per foot of 
BRAVANE OF co.05 5 ondcia Cierra tet ale eee Sw. eae Hau aere eee ee. LOND 
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